DNA junction structure stabilized by molecular crowding conditions.
We examined the effects of molecular crowding conditions on the structures and thermodynamics of three-way junctions (TWJs) of DNA. To explore the crowding effects on the junction point, we further evaluated the number of water molecules associated with the whole TWJ as well as the individual arms. It was found that the number of water molecules taken up by the whole TWJ was significantly smaller than the sum of the individual arms. These results clearly show the dehydration from the junction point of the TWJ structure. Therefore, molecular crowding should be favourable for the junction point of TWJ structure and unfavourable for the duplex structure. From these results, it can be concluded that a cell-mimicking molecular crowding condition in which the activity of water decreases and hydration becomes less favourable, might facilitate the formation of junction structures in comparison with duplexes.